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<151> 1999-11-18 



<150> US 60/201,837 
<151> 2000-05-03 

<160> 10 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 824 

<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_feature 

<222> (0) . . . (0) 

<223> rhoGAP 

<221> CDS 

<222> (35) . . . (637) 

<400> 1 

ttcggcacga gtccaaatcc aatcttcaat cacc atg get gaa gaa caa ctg ccg 55 

Met Ala Glu Glu Gin Leu Pro 
1 5 

cct gat caa att aaa etc att cac aag ctt aat ttg ttc aaa ate aaa 103 
Pro Asp Gin He Lys Leu He His Lys Leu Asn Leu Phe Lys He Lys 
10 15 20 

ggc aga gat aaa cac aat cgc aaa ate tta cga att gtc gga aaa aac 151 
Gly Arg Asp Lys His Asn Arg Lys He Leu Arg He Val Gly Lys Asn 
25 30 35 

ttt cca get aag agt ttg ace gtt gac ctg ttg aaa aaa tat eta gaa 199 
Phe Pro Ala Lys Ser Leu Thr Val Asp Leu Leu Lys Lys Tyr Leu Glu 
40 45 50 55 

gtg aaa att ttc ccc aaa ctt gaa cga ccg ttt gtg gtg gtt tac gtt 247 
Val Lys He Phe Pro Lys Leu Glu Arg Pro Phe Val Val Val Tyr Val 

60 65 70 
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cac act gat gtt cag aag age gag aat ttc cct gga ata tec gtt etc 295 
His Thr Asp Val Gin Lys Ser Glu Asn Phe Pro Gly He Ser Val Leu 
75 ' 80 85 

egg tea gtt tac gac gcg att ccg atg acc gtg aaa caa tat ctt gag 343 
Arg Ser Val Tyr Asp Ala He Pro Met Thr Val Lys Gin Tyr Leu Glu 
90 95 100 

gcg gtt tac ttt gtt cat ccg gat ctg cag tec aga att ttt ctg get 391 
Ala Val Tyr Phe Val His Pro Asp Leu Gin Ser Arg He Phe Leu Ala 
105 110 115 

aca ttt ggc egg ctt ate ttc acc gga ggg tta tat gca aag ctg aga 43 9 

Thr Phe Gly Arg Leu He Phe Thr Gly Gly Leu Tyr Ala Lys Leu Arg 
120 125 130 135 

ttt gtg agt cga ttg gcg tat ctg tgg gaa cat gtg aaa agg aac gag 487 
Phe Val Ser Arg Leu Ala Tyr Leu Trp Glu His Val Lys Arg Asn Glu 

140 145 150 

ate gag ate cca gag ttt gtc tac gat cat gat gag gat ctg gag tac 535 
He Glu He Pro Glu Phe Val Tyr Asp His Asp Glu Asp Leu Glu Tyr 
155 160 165 

cgt ccg atg atg gat tac ggg ata gag agt gac cac get aga gtt tat 583 
Arg Pro Met Met Asp Tyr Gly lie Glu Ser Asp His Ala Arg Val Tyr 
170 175 180 

99^ gcg ccc gcg gtt gat tec tct gtg gcg get tat tec atg agg tgt 631 
Gly Ala Pro Ala Val Asp Ser Ser Val Ala Ala Tyr Ser Met Arg Cys 
185 190 195 

ate tea taggggaaat agttgttttt tcttttgttt ttgaaaatag gtgctaaaag 687 

He Ser 

200 

aagtgcaata tatagtattt agcaatattt cgggtgttgt agtatgttga taaegggett 747 

ttcttataac attcattgtt ctagttttct tttgtaaaaa ttatttgata aattctttgt 807 

aaaaaaaaaa aaaaaaa 824 

<210> 2 
<211> 201 
<212> PRT 

<213> Helianthus annus 
<400> 2 

Met Ala Glu Glu Gin Leu Pro Pro Asp Gin He Lys Leu He His Lys 

15 10 15 

Leu Asn Leu Phe Lys He Lys Gly Arg Asp Lys His Asn Arg Lys lie 

20 25 30 

Leu Arg He Val Gly Lys Asn Phe Pro Ala Lys Ser Leu Thr Val Asp 

35 40 45 

Leu Leu Lys Lys Tyr Leu Glu Val Lys He Phe Pro Lys Leu Glu Arg 

50 55 60 

Pro Phe Val Val Val Tyr Val His Thr Asp Val Gin Lys Ser Glu Asn 
65 70 75 80 

Phe Pro Gly lie Ser Val Leu Arg Ser Val Tyr Asp Ala lie Pro Met 

85 90 95 

Thr Val Lys Gin Tyr Leu Glu Ala Val Tyr Phe Val His Pro Asp Leu 

100 105 no 

Gin Ser Arg He Phe Leu Ala Thr Phe Gly Arg Leu He Phe Thr Gly 
115 120 125 



RTA01/2121121vl 



2 




Gly Leu 


Tyr 


Ala 


Lys 


Leu 


Arg Phe 


Val 


Ser Arg 


Leu Ala Tyr 


Leu 


Trp 




130 










135 






140 






Glu 


His 


Val 


Lys 


Arg 


Asn 


Glu He 


Glu 


He Pro 


Glu Phe Val 


Tyr Asp 


145 










15'0 






155 






160 


His 


Asp 


Glu 


Asp 


heu 
165 


Glu 


Tyr Arg 


Pro 


Met Met 
170 


Asp Tyr Gly 


He 
175 


Glu 


Ser 


Asp 


His 


Ala 


Arg 


Val 


Tyr Gly Ala Pro Ala Val Asp Ser 


Ser 


Val 








180 








185 




190 






Ala 


Ala 


Tyr 
195 


Ser 


Met 


Arg 


Cys He 
200 


Ser 











<210> 3 
<211> 2945 
<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_f eature 
<222> (0) . . . (0) 
<223> lox cDNA 

<221> CDS 

<222> (19) . . . (2721) 
<400> 3 

cggcacgaga agaaaacc atg ttg aat tct caa ate aac cat tct cac cct 51 

Met Leu Asn Ser Gin He Asn His Ser His Pro 
15 10 

ctt aac aac eta eta cca ate cgc aaa gec ttt gtc cat ggt gac ace 99 
Leu Asn Asn Leu Leu Pro He Arg Lys Ala Phe Val His Gly Asp Thr 
15 20 25 

act aac cat tec tec tec aac gec tac tec ccc gec aac ctt cgc caa 147 
Thr Asn His Ser Ser Ser Asn Ala Tyr Ser Pro Ala Asn Leu Arg Gin 
30 35 40 

cac gcg tec acc aag aaa tec aat get ace cgt gca cga tec acc tea 195 
His Ala Ser Thr Lys Lys Ser Asn Ala Thr Arg Ala Arg Ser Thr Ser 
45 50 55 

act gcg ggt aac att aaa gec ata tea ate ccc ttt ctt acc aag gag 243 
Thr Ala Gly Asn He Lys Ala He Ser He Pro Phe Leu Thr Lys Glu 
60 65 70 75 

acc acc gtc aag tgt gtc ate acc gtc caa cca acc att agt tec gec 291 
Thr Thr Val Lys Cys Val He Thr Val Gin Pro Thr lie Ser Ser Ala 

80 85 90 

att get ggt gta ggc gtt ggt ggt att gtt gat ggt gtt tct gat ctt 339 
He Ala Gly Val Gly Val Gly Gly He Val Asp Gly Val Ser Asp Leu 
95 100 105 

eta ggg ttg tea ttt ttg ttg gag etc gtt tea aat gac etc gat tea 387 
Leu Gly Leu Ser Phe Leu Leu Glu Leu Val Ser Asn Asp Leu Asp Ser 
HO H5 120 

aaa gga aac caa aag aca gtg aag get tat gca aga tac aac gca ctg 435 
Lys Gly Asn Gin Lys Thr Val Lys Ala Tyr Ala Arg Tyr Asn Ala Leu 
125 130 135 

gat ttg gac att age gtg tac aca tac aaa tgc gac ttc gac gtc cct 483 
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Asp Leu Asp lie 
140 

gaa gat ttt ggg 
Glu Asp Phe Gly 



aag aag atg ttt 
Lys Lys Met Phe 
175 

aca tgc gag tea 
Thr Cys Glu Ser 
190 

ata ttt ttc acc 
lie Phe Phe Thr 
205 

ctg aag ccg tta 
Leu Lys Pro Leu 
220 

gaa gga gaa cgt 
Glu Gly Glu Arg 



aac gat etc gga 
Asn Asp Leu Gly 
255 

etc ggt ggc gag 
Leu Gly Gly Glu 
270 

aaa atg tec tct 
Lys Met Ser Ser 
285 

ttt tat gta cct 
Phe Tyr Val Pro 
300 

ttt gga gca aaa 
Phe Gly Ala Lys 



eta gac tea att 
Leu Asp Ser lie 
335 

tec ata gat ttg 
Ser lie Asp Leu 
350 

aat gga att eta 
Asn Gly lie Leu 
365 

gec gca aat acc 
Ala Ala Asn Thr 
380 



Ser Val Tyr 
145 

gag ata gga 
Glu He Gly 
160 

ttc aag aac 
Phe Lys Asn 



tgg gtt cac 
Trp Val His 



gac aag teg 
Asp Lys Ser 
210 

cga gag aaa 
Arg Glu Lys 
225 

aaa tea ttc 
Lys Ser Phe 
240 

gat ccg gat 
Asp Pro Asp 



aca cat ccg 
Thr His Pro 



aaa gat ccg 
Lys Asp Pro 
290 

gcg gat gaa 
Ala Asp Glu 
305 

act tta tac 
Thr Leu Tyr 
320 

gta aca gac 
Val Thr Asp 



ctt tat aat 
Leu Tyr Asn 



agt get tta 
Ser Ala Leu 
370 

gtt ate aag 
Val He Lys 
385 



Thr Tyr Lys Cys 
150 

get gtg ttg gta 
Ala Val Leu Val 
165 

att gtt ctt aac 
He Val Leu Asn 
180 

tec aaa tac gat 
Ser Lys Tyr Asp 
195 

tat eta ccg ttg 
Tyr Leu Pro Leu 



gat atg gaa teg 
Asp Met Glu Ser 

230 

9 a 9 egg ata tat 
Glu Arg He Tyr 
245 

gga age tta gat 
Gly Ser Leu Asp 
260 

tac cct agg egg 
Tyr Pro Arg Arg 
275 

tta aca gaa age 
Leu Thr Glu Ser 



gat ttt tea gag 
Asp Phe Ser Glu 
310 

tct gtg ctt cat 
Ser Val Leu His 
325 

aaa gac aag ggg 
Lys Asp Lys Gly 
340 

gaa ggt gtt aat 
Glu Gly Val Asn 
355 

cct aga ctt gtc 
Pro Arg Leu Val 



ttc gag acc ccc 
Phe Glu Thr Pro 
390 



Asp Phe Asp 



gaa aat gag 
Glu Asn Glu 



aac ggt gtt 
Asn Gly Val 
185 

aac cct gag 
Asn Pro Glu 
200 

gaa acg ccg 
Glu Thr Pro 
215 

ctt cga gga 
Leu Arg Gly 



gat tat gat 
Asp Tyr Asp 



eta gca egg 
Leu Ala Arg 
265 

tgc cgt act 
Cys Arg Thr 
280 

aga act acg 
Arg Thr Thr 
295 

ata aag agt 
He Lys Ser 



gga gtt gta 
Gly Val Val 



ttt cca tta 
Phe Pro Leu 
345 

gtt cct tct 
Val Pro Ser 
360 

aaa ggg get 
Lys Gly Ala 
375 

gaa acc att 
Glu Thr He 



Val Pro 
155 

tat age 531 
Tyr Ser 
170 

acc ttc 579 
Thr Phe 



aaa aga 627 
Lys Arg 



acg gca 675 
Thr Ala 



aac ggc 723 
Asn Gly 
235 

gtg tac 771 

Val Tyr 

250 

ccg gtg 819 
Pro Val 



ggt cgc 867 
Gly Arg 



etc cct 915 
Leu Pro 



gtg aac 963 
Val Asn 
315 

cca atg 1011 

Pro Met 

330 

ttc aca 1059 
Phe Thr 



cct gac 1107 
Pro Asp 



act gat 1155 
Thr Asp 



gat aga 1203 
Asp Arg 
395 



4 
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gac gca ttc tea tgg ttc cgt gat gaa gag ttc tgc egg caa atg ctt 1251 
Asp Ala Phe Ser Trp Phe Arg Asp Glu Glu Phe Cys Arg Gin Met Leu 

400 405 410 

gec ggt att aat cct tgt cgc ata caa ttg gtt acg gaa tgg cca ttg 1299 
Ala Gly He Asn Pro Cys Arg He Gin Leu Val Thr Glu Trp Pro Leu 
415 420 425 

atg agt aaa ctg gac cct gaa ate tat gga cca get gag tea gca att 134 7 
Met Ser Lys Leu Asp Pro Glu He Tyr Gly Pro Ala Glu Ser Ala He 
430 435 440 

aca aag gag att gta gag gaa gag att aaa ggt ttc atg act ctt gag 13 95 
Thr Lys Glu He Val Glu Glu Glu He Lys Gly Phe Met Thr Leu Glu 
445 450 455 

gag get tta gca caa aag aag ctg ttt atg ctg gat tat cat gat ctg 1443 
Glu Ala Leu Ala Gin Lys Lys Leu Phe Met Leu Asp Tyr His Asp Leu 
460 465 470 475 

etc ttg cct tat gtt aac aaa acg gag get gaa ggg aga act ttg tat 1491 
Leu Leu Pro Tyr Val Asn Lys Thr Glu Ala Glu Gly Arg Thr Leu Tyr 

480 485 490 

ggt tea aga act tta atg ttc ctt act cct get gga aca tta agg cca 1539 
Gly Ser Arg Thr Leu Met Phe Leu Thr Pro Ala Gly Thr Leu Arg Pro 
495 500 505 

eta gee att gag ctg act cgc cca cca gtt gat ggg aaa cca cag tgg 1587 
Leu Ala He Glu Leu Thr Arg Pro Pro Val Asp Gly Lys Pro Gin Trp 
510 515 520 

aaa cat gtt tac aca ccc get tgg gat get aca ggt gca tgg ctt tgg 1635 
Lys His Val Tyr Thr Pro Ala Trp Asp Ala Thr Gly Ala Trp Leu Trp 
525 530 535 

aag eta gec aag get cat gtc ctt gec cat gat tct age tat cac caa 1683 
Lys Leu Ala Lys Ala His Val Leu Ala His Asp Ser Ser Tyr His Gin 
540 545 550 555 

ctt gtt age cat tgg eta aga aca cat tgt get ace gaa cct tac att 1731 
Leu Val Ser His Trp Leu Arg Thr His Cys Ala Thr Glu Pro Tyr lie 

560 565 570 

att get acc aat cgc caa etc agt caa atg cat cca att cga cga ttt 1779 
He Ala Thr Asn Arg Gin Leu Ser Gin Met His Pro He Arg Arg Phe 
575 580 585 

eta etc cct cat ttc cgt tac act atg caa att aat tct eta get aga 1827 
Leu Leu Pro His Phe Arg Tyr Thr Met Gin He Asn Ser Leu Ala Arg 
590 595 600 

ctt tta etc gtc aat gee atg ggt ate ata gag tea aca ttt tct cct 1875 
Leu Leu Leu Val Asn Ala Met Gly lie lie Glu Ser Thr Phe Ser Pro 
605 610 615 

gga aga tat tgt atg caa att tec tct gat gca tat gat cag caa tgg 1923 
Gly Arg Tyr Cys Met Gin lie Ser Ser Asp Ala Tyr Asp Gin Gin Trp 
620 625 630 635 

cgt ttt gat cat gaa gcg ctt ccg gee gac eta att age agg ggt atg 1971 
Arg Phe Asp His Glu Ala Leu Pro Ala Asp Leu lie Ser Arg Gly Met 

640 645 650 
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gcg gtt gaa gat cca acc gca cca tat ggt gta aaa eta aca ate gag 2019 
Ala Val Glu Asp Pro Thr Ala Pro Tyr Gly Val Lys Leu Thr lie Glu 
655 * 660 665 

gat tac cca tat gca aat gat ggt tta etc att tat gat acc att aaa 2067 
Asp Tyr Pro Tyr Ala Asn Asp Gly Leu Leu lie Tyr Asp Thr lie Lys 
670 675 680 

caa tgg gca act tct tat gtc aac cac tat tac cca cca gcg aat eta 2115 
Gin Trp Ala Thr Ser Tyr Val Asn His Tyr Tyr Pro Pro Ala Asn Leu 
685 690 695 

gtg gaa tct gat gaa gag ctt caa gca tgg tgg aat gaa ate cgt aca 2163 
Val Glu Ser Asp Glu Glu Leu Gin Ala Trp Trp Asn Glu lie Arg Thr 
700 705 710 715 

gtt ggt cat gga gat aag aaa gat gaa cca tgg tgg cca caa etc aaa 2211 
Val Gly His Gly Asp Lys Lys Asp Glu Pro Trp Trp Pro Gin Leu Lys 

720 725 730 

acc caa gat gat ttg att gga att gtt tea acc ate ttg tgg gtg acc 2259 
Thr Gin Asp Asp Leu lie Gly He Val Ser Thr He Leu Trp Val Thr 
735 740 745 

tct ggt caa cat tea gca gtc aac ttc ggt caa tat gat ttc gcg ggt 2307 
Ser Gly Gin His Ser Ala Val Asn Phe Gly Gin Tyr Asp Phe Ala Gly 
750 755 760 

tat ttc cct aac agg ccg aca att tec aga acc aaa atg ccc aac gaa 2355 
Tyr Phe Pro Asn Arg Pro Thr He Ser Arg Thr Lys Met Pro Asn Glu 
765 770 775 

gac ccc aca gac gaa gaa tgg cag teg ttt ata aag cga ccc gag gat 2403 
Asp Pro Thr Asp Glu Glu Trp Gin Ser Phe He Lys Arg Pro Glu Asp 
780 785 790 795 

get tta ttg aaa tgc ttc cca tec caa ate caa get aca aaa gtg atg 2451 
Ala Leu Leu Lys Cys Phe Pro Ser Gin He Gin Ala Thr Lys Val Met 

800 805 810 

gcg att ttg gat gtt tta tea agt cat tea cca gat gaa gaa tat ate 2499 
Ala He Leu Asp Val Leu Ser Ser His Ser Pro Asp Glu Glu Tyr He 
815 820 825 

ggt gga aat att gag gcg gca tgg gag gcg gag cct get ata aaa gca 2547 
Gly Gly Asn He Glu Ala Ala Trp Glu Ala Glu Pro Ala He Lys Ala 
830 835 840 

gee ttt gag gag ttc cgt gga agg etc aat gag ctg gaa gca ate ata 2595 
Ala Phe Glu Glu Phe Arg Gly Arg Leu Asn Glu Leu Glu Ala He He 
845 850 855 

gac tea agg aac acg gat ccc aat ttg aag aat cgt agt ggt gcg ggg 2643 
Asp Ser Arg Asn Thr Asp Pro Asn Leu Lys Asn Arg Ser Gly Ala Gly 
860 865 870 875 

ttg gtt ccg tat caa ctt etc aaa ccg tat tct gaa aaa ggt gtg acc 2691 
Leu Val Pro Tyr Gin Leu Leu Lys Pro Tyr Ser Glu Lys Gly Val Thr 

880 885 890 

ggg aga ggt gtt cca aac age ata tec ate tagttggatt ggtttggttc 2741 
Gly Arg Gly Val Pro Asn Ser lie Ser lie 



6 
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895 



900 



ctaatgctcg aggaatagtc tatgtggtgt aataaggcca tgatccatgg tttagttgtg 2801 
ttttattgtt atttggaata agttcactta tgtgccttct tgtattataa gccaacatta 2861 
tcgaacttta tattgtatgt gtattattgt tatttggaat aacatggcat agcaccattc 2921 



<210> 4 
<211> 901 
<212> PRT 

<213> Helianthus annus 



<400> 4 



Met 


Leu 


Asn 


Ser 


Gin 


He 


7\ fi n 

Asn 


rilS 


Ser His 


Pro 


Leu 


Asn Asn Leu 


Leu 


1 








5 








10 






15 




Pro 


He 


Arg 


Lys 


Ala 


Phe 


vax 


rll S 


Gly Asp Thr Thr Asn His Ser 


Ser 








20 










25 






30 




Ser 


Asn 


Ala 


Tyr 


Ser 


Pro 


Ala 


Asn 


Leu Arg 


Gin 


His 


Ala Ser Thr, 


Lys 






35 


















45 




Lys 


Ser 


Asn 


Ala 


Thr 


Arg 


a j. a 


Arg 


Ser Thr 


Ser 


Thr Ala Gly Asn 


lie 




50 


















60 






Lys 


Ala 


He 


Ser 


He 


Pro 


rile 


Leu 


Thr Lys 


Glu 


Thr 


Thr Val Lys 


Cys 


65 










70 








75 






80 


Val 


He 


Thr 


Val 


Gin 


Pro 


inr 


Tin 

lie 


Ser Ser 


Ala 


He 


Ala Gly Val 


Gly 










85 








90 






95 


Val 


Gly Gly 


He 


Val 


Asp 


Hi it 

\j±y 


vai 


Ser Asp 


Leu 


Leu 


Gly Leu Ser 


Phe 








100 










105 






110 




Leu 


Leu 


Glu 


Leu 


val 


Ser 


Abll 


TV ot-v 

ASp 


Leu Asp 


Ser 


Lys 


Gly Asn Gin Lys 






115 










i ■? n 








125 




Thr 


Val 


Lys 


Ala 


Tyr Ala 


Arg 


lyr 


Asn Ala 


Leu 


Asp 


Leu Asp He 


Ser 




130 










i 7^ 








140 






val 


Tyr 


Thr 


Tyr 


Lys 


Cys 


ASp 


riie 


Asp Val 


Pro 


Glu 


Asp Phe Gly Glu 


145 










150 








155 






160 


He Gly Ala Val 


Leu 


Val 


/IT ,, 

ulU 


Asn 


Glu Tyr 


Ser 


Lys 


Lys Met Phe 


Phe 










165 








170 






175 




Lys 


Asn 


He 


Val 


Leu 


Asn 


Asn 


bly 


Val Thr 


Phe 


Thr 


Cys Glu Ser 


Trp 








180 










185 






190 




Val 


His 


Ser 


Lys 


Tyr Asp 


Asn 


Pro 


Glu Lys 


Arg 


lie 


Phe Phe Thr 


Asp 






195 










200 








205 




Lys 


Ser 


Tyr 


Leu 


Pro 


Leu 


Glu 


Thr 


Pro Thr 


Ala 


Leu 


Lys Pro Leu 


Arg 




210 










215 








220 




Glu 


Lys 


Asp 


Met 


Glu 


Ser 


Leu 


Arg 


Gly Asn Gly Glu Gly Glu Arg 


Lys 


225 










230 








235 






240 


Ser 


Phe 


Glu Arg 


He 


Tyr 


Asp 


Tyr 


Asp Val 


Tyr Asn Asp Leu Gly Asp 










245 








250 






255 




Pro Asp Gly 


Ser 


Leu 


Asp 


Leu 


Ala 


Arg Pro 


Val 


Leu 


Gly Gly Glu 


Thr 








260 










265 






270 




His 


Pro 


Tyr 


Pro 


Arg Arg 


Cys 


Arg 


Thr Gly Arg Lys Met Ser Ser 


Lys 






275 










280 








285 




Asp 


Pro 


Leu 


Thr 


Glu 


Ser 


Arg 


Thr 


Thr Leu 


Pro 


Phe 


Tyr Val Pro 


Ala 




290 










295 








300 






Asp Glu 


Asp 


Phe 


Ser 


Glu 


He 


Lys 


Ser Val 


Asn 


Phe 


Gly Ala Lys 


Thr 


305 










310 








315 




320 


Leu 


Tyr 


Ser 


Val 


Leu 


His 


Gly 


Val 


Val Pro 


Met 


Leu 


Asp Ser lie 


Val 










325 








330 






335 




Thr 


Asp 


Lys 


Asp 


Lys 


Gly 


Phe 


Pro 


Leu Phe 


Thr 


Ser 


He Asp Leu Leu 








340 










345 






350 




Tyr Asn Glu Gly Val Asn 


Val 


Pro 


Ser Pro 


Asp Asn Gly He Leu 


Ser 






355 










360 








365 




Ala 


Leu 


Pro Arg 


Leu 


Val 


Lys 


Gly 


Ala Thr Asp Ala Ala Asn Thr Val 




370 










375 








380 






He 


Lys 


Phe 


Glu 


Thr 


Pro 


Glu 


Thr 


He Asp Arg Asp Ala Phe Ser 


Trp 



385 390 395 400 



ttgttaaaaa 



aaaaaaaaaa aaaa 



2945 
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Phe Arg Asp Glu 

Cys Arg lie Gin 
420 

Pro Glu lie Tyr 
435 

Glu Glu Glu lie 
450 

Lys Lys Leu Phe 
465 

Asn Lys Thr Glu 

Met Phe Leu Thr 
500 

Thr Arg Pro Pro 
515 

Pro Ala Trp Asp 
530 

His Val Leu Ala 
545 

Leu Arg Thr His 

Gin Leu Ser Gin 
580 

Arg Tyr Thr Met 
595 

Ala Met Gly He 
610 

Gin He Ser Ser 
625 

Ala Leu Pro Ala 

Thr Ala Pro Tyr 
660 

Asn Asp Gly Leu 
675 

Tyr Val Asn His 
690 

Glu Leu Gin Ala 
705 

Lys Lys Asp Glu 

He Gly He Val 
740 

Ala Val Asn Phe 
755 

Pro Thr He Ser 
770 

Glu Trp Gin Ser 
785 

Phe Pro Ser Gin 

Leu Ser Ser His 
820 

Ala Ala Trp Glu 
835 

Arg Gly Arg Leu 
850 

Asp Pro Asn Leu 
865 

Leu Leu Lys Pro 
Asn Ser He Ser 



Glu Phe Cys Arg 
405 

Leu Val Thr Glu 

Gly Pro Ala Glu 
440 

Lys Gly Phe Met 
455 

Met Leu Asp Tyr 
470 

Ala Glu Gly Arg 
485 

Pro Ala Gly Thr 

Val Asp Gly Lys 
520 

Ala Thr Gly Ala 
535 

His Asp Ser Ser 
550 

Cys Ala Thr Glu 
565 

Met His Pro He 

Gin He Asn Ser 
600 

He Glu Ser Thr 
615 

Asp Ala Tyr Asp 
630 

Asp Leu lie Ser 
645 

Gly Val Lys Leu 

Leu lie Tyr Asp 
680 

Tyr Tyr Pro Pro 
695 

Trp Trp Asn Glu 
710 

Pro Trp Trp Pro 
725 

Ser Thr lie Leu 

Gly Gin Tyr Asp 
760 

Arg Thr Lys Met 
775 

Phe He Lys Arg 
790 

He Gin Ala Thr 
805 

Ser Pro Asp Glu 

Ala Glu Pro Ala 
840 

Asn Glu Leu Glu 
855 

Lys Asn Arg Ser 
870 

Tyr Ser Glu Lys 

885 

lie 



Gin Met Leu Ala 
410 

Trp Pro Leu Met 
425 

Ser Ala lie Thr 

Thr Leu Glu Glu 
460 

His Asp Leu Leu 
475 

Thr Leu Tyr Gly 
490 

Leu Arg Pro Leu 
505 

Pro Gin Trp Lys 

Trp Leu Trp Lys 
540 

Tyr His Gin Leu 
555 

Pro Tyr lie lie 
570 

Arg Arg Phe Leu 
585 

Leu Ala Arg Leu 

Phe Ser Pro Gly 
620 

Gin Gin Trp Arg 
635 

Arg Gly Met Ala 
650 

Thr lie Glu Asp 
665 

Thr lie Lys Gin 

Ala Asn Leu Val 
700 

lie Arg Thr Val 
715 

Gin Leu Lys Thr 
730 

Trp Val Thr Ser 
745 

Phe Ala Gly Tyr 

Pro Asn Glu Asp 
780 

Pro Glu Asp Ala 
795 

Lys Val Met Ala 
810 

Glu Tyr He Gly 
825 

lie Lys Ala Ala 

Ala lie lie Asp 
860 

Gly Ala Gly Leu 
875 

Gly Val Thr Gly 
890 



Gly He Asn Pro 
415 

Ser Lys Leu Asp 
430 

Lys Glu He Val 
445 

Ala Leu Ala Gin 

Leu Pro Tyr Val 
480 

Ser Arg Thr Leu 
495 

Ala lie Glu Leu 
510 

His Val Tyr Thr 
525 

Leu Ala Lys Ala 

Val Ser His Trp 
560 

Ala Thr Asn Arg 
575 

Leu Pro His Phe 
590 

Leu Leu Val Asn 
605 

Arg Tyr Cys Met 

Phe Asp His Glu 
640 

Val Glu Asp Pro 
655 

Tyr Pro Tyr Ala 
670 

Trp Ala Thr Ser 
685 

Glu Ser Asp Glu 

Gly His Gly Asp 
720 

Gin Asp Asp Leu 
735 

Gly Gin His Ser 
750 

Phe Pro Asn Arg 
765 

Pro Thr Asp Glu 

Leu Leu Lys Cys 
800 

lie Leu Asp Val 
815 

Gly Asn lie Glu 
830 

Phe Glu Glu Phe 
845 

Ser Arg Asn Thr 

Val Pro Tyr Gin 
880 

Arg Gly Val Pro 
895 
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<210> 5 

<211> 883 

<212> DNA 

<213> Helianthus annus 
<220> 

<221> promoter 

<222> (1) . . . (880) 

<223> lox promoter 

<221> misc_feature 
<222> (322) . . . (327) 
<223> W-box 

<221> misc_feature 
<222> (722) . . . (727) 
<223> G-box 

<221> misc_feature 
<222> (808) . . . (901) 
<223> TATA box 

<400> 5 

agggcacgcg tggtcgacgg accgggctgg gtatctcatt catcttagct cggttttgga 60 

cgtggtttag ttcgttgcgt acctcttcca acatagaaca caaacccaca aataagtaca 120 

taaaacccgc tcattttatt agatttattt ctagtccaaa atacgaaaaa atcattgtcc 180 

tatatttgtg aaaaatgcta ttttcactta tttttccaac aacacataca cagagagggc 240 

aacaatcggt taacaaactc accagagttg tgaaaattat gaggacttct atctgtcatg 3 00 

caatttttta tatatttcct tttgaccaaa acatgtatac atgactaact aaaaatatag 360 

ttgcgagttg gaaaagggtt atacactata actcatattt acacaatatt gccttgaaca 420 

ttattaacta attacacggt gttgaataat tttgataaaa acttttctat gtgttgaggt 480 

atatctgaac tattaaaata aataccatta atacttcaag attataacat gagaacatta 540 

catatattgt gattttatat tataatttaa taattatttt tttttgaaag gcataattta 600 

ataattataa gcgacaatac ttctacgttt atagtactag gtactttttc caacccacaa 660 

tcaaatgcat tctagccgta gattgtaaat tattaatgca accctgaaca ataatgcata 720 

acacgtgaaa tcaatgcaga aatgtatcat tcttatccga tgttttccca ttaaataaaa 780 

accttaaaat atagcacatt tcctctctat aaatagagct attttttcaa cttccagatc 840 

acacaaaaca agagtgagag tagagtgact aaagaaaacc atg 883 

<210> 6 
<211> 1403 
<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_f eature 
<222> (0) . . . (0) 
<223> ADH cDNA 

<221> CDS 

<222> (74) . . . (1216) 
<400> 6 

ttcggcacga gccaaaactc acaatttaat ctcatttcaa gaatattctc tctttcaccg 60 
atcaaacaaa agt atg teg teg acc act aca ggc caa gtt att cga tgc 109 

Met Ser Ser Thr Thr Thr Gly Gin Val lie Arg Cys 
15 10 

aaa gec gcg gtg acg tgg gaa gec gga aaa ccg ctg gtg ate gaa gaa 157 
Lys Ala Ala Val Thr Trp Glu Ala Gly Lys Pro Leu Val lie Glu Glu 
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15 20 25 

gtg gag gtg gcg cca ccg cag aaa atg gaa gtc egg att aag ate etc 205 
Val Glu Val Ala Pro Pro Gin Lys Met Glu.Val Arg lie Lys lie Leu 
30 . 35 40 

ttc act tec etc tgc cac act gat gtt tac ttc tgg gaa gec aaa gga 253 
Phe Thr Ser Leu Cys His Thr Asp Val Tyr Phe Trp Glu Ala Lys Gly 
45 50 55 60 

caa aat cct gta ttc cca aga att tta gga cat gaa get gga ggg gtt 301 
Gin Asn Pro Val Phe Pro Arg He Leu Gly His Glu Ala Gly Gly Val 

65 70 75 

gtg gag agt gtt ggg gaa gga gtg act gat ctt cag cca ggg gat cat 349 
Val Glu Ser Val Gly Glu Gly Val Thr Asp Leu Gin Pro Gly Asp His 
80 85 90 

gtt ctt ccc gtt ttc acc gga gaa tgc aaa gag tgt get cac tgt aag 3 97 

Val Leu Pro Val Phe Thr Gly Glu Cys Lys Glu Cys Ala His Cys Lys 
95 100 105 

tec gaa gag age aac atg tgt gac ctt etc agg ate aac acc gac agg 44 5 

Ser Glu Glu Ser Asn Met Cys Asp Leu Leu Arg He Asn Thr Asp Arg 
110 115 120 

gga gtc atg ctt cac gat cag aaa tct cga ttc teg ate aac ggc aaa 493 
Gly Val Met Leu His Asp Gin Lys Ser Arg Phe Ser He Asn Gly Lys 
125 130 135 140 

ccc ate ttc cat ttt gtg ggg act tct act ttc age gag tac acg gtt 541 
Pro He Phe His Phe Val Gly Thr Ser Thr Phe Ser Glu Tyr Thr Val 

145 150 155 

gtt cat gtt gga tgt ctt gca aag ate aac cct ctt gec cct ctt gat 589 
Val His Val Gly Cys Leu Ala Lys He Asn Pro Leu Ala Pro Leu Asp 
160 165 170 

aaa gtt tgt gtt etc age tgt ggg ate tec aca ggg ctg ggt get act 63 7 

Lys Val Cys Val Leu Ser Cys Gly He Ser Thr Gly Leu Gly Ala Thr 
175 180 185 

ttg aat gtt gca aaa ccg aaa aaa ggc tct teg gtg gcg gtt ttc ggt 685 
Leu Asn Val Ala Lys Pro Lys Lys Gly Ser Ser Val Ala Val Phe Gly 
190 195 200 

ct 9 999 gca gtg gga ctt get get get gaa ggt gca aga att tct ggg 733 
Leu Gly Ala Val Gly Leu Ala Ala Ala Glu Gly Ala Arg He Ser Gly 
205 210 215 220 

get tea aga ate att ggt gtt gat etc aat gec aat aga ttc gag ctt 781 
Ala Ser Arg He He Gly Val Asp Leu Asn Ala Asn Arg Phe Glu Leu 

225 230 235 

gca aag aaa ttt ggg gtt aca gag ttt gtg aac cca aaa gat tat aag 829 
Ala Lys Lys Phe Gly Val Thr Glu Phe Val Asn Pro Lys Asp Tyr Lys 
240 245 250 

aag ccg gtg caa gaa gtg att gca gag atg aca aat gga gga gtt gac 877 
Lys Pro Val Gin Glu Val He Ala Glu Met Thr Asn Gly Gly Val Asp 
255 260 265 

agg agt gtt gaa tgc act ggt cat att gat get atg ate tct get ttt 925 
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Arg Ser Val Glu Cys Thr Gly His lie Asp Ala Met lie Ser Ala Phe 
270 275 280 

gaa tgt gtt cat gat ggg tgg ggt gtt get gtt eta gta ggt gtt ccg 973 
Glu Cys Val His Asp Gly Trp Gly Val Ala Val Leu Val Gly Val Pro 
285 290 295 300 

cat aaa gat gec gtg ttc aag acc agt ccc atg aat ctg ttg aac gaa 1021 
His Lys Asp Ala Val Phe Lys Thr Ser Pro Met Asn Leu Leu Asn Glu 

305 310 315 

agg act ctg aag ggt acc ttc ttt gga aac tat aaa ccg cga tct gat 1069 
Arg Thr Leu Lys Gly Thr Phe Phe Gly Asn Tyr Lys Pro Arg Ser Asp 
320 325 330 

att cct teg gtt gtc gaa aag tat atg aac aag gaa ctt gag gtg gag 1117 
He Pro Ser Val Val Glu Lys Tyr Met Asn Lys Glu Leu Glu Val Glu 
335 340 345 

aag ttc ata aca cat gaa gtg cca ttt tea gag ate aat aag ccc ttt 1165 
Lys Phe He Thr His Glu Val Pro Phe Ser Glu He Asn Lys Pro Phe 
350 355 360 

gac ttg atg ctt aaa ggt gaa ggt ctt cgt tgc att att cga atg gat 1213 
Asp Leu Met Leu Lys Gly Glu Gly Leu Arg Cys He He Arg Met Asp 
365 370 375 380 

gee taaataattt caaactgtgc aagagagagc agtaggagtc gtctattcgt 1266 
Ala 



aaagatatat gtgtgtgttc tcgtctctca tegtegtaaa tgtgtcctta agatcttggt 1326 
ttgttaattg ttacccataa aagattttga atttgaataa caatagaaat tgatgtctaa 1386 
aaaaaaaaaa aaaaaaa 1403 

<210> 7 
<211> 381 
<212> PRT 

<213> Helianthus annus ADH 
<400> 7 



Met 


Ser 


Ser 


Thr 


Thr 


Thr 


Gly Gin 


Val 


He 


Arg 


Cys 


Lys 


Ala 


Ala 


Val 


1 








5 










10 










15 




Thr 


Trp Glu 


Ala 


Gly 


Lys 


Pro 


Leu 


Val 


lie 


Glu 


Glu 


Val 


Glu 


val 


Ala 








20 










25 










30 






Pro 


Pro 


Gin 
35 


Lys 


Met 


Glu 


Val 


Arg 
40 


He 


Lys 


He 


Leu 


Phe 
45 


Thr 


Ser 


Leu 


Cys 


His 
50 


Thr 


Asp 


Val 


Tyr 


Phe 
55 


Trp 


Glu 


Ala 


Lys 


Gly 
60 


Gin 


Asn 


Pro 


Val 


Phe 


Pro 


Arg 


He 


Leu 


Gly 


His 


Glu 


Ala 


Gly 


Gly 


Val 


Val 


Glu 


Ser 


Val 


65 










70 










75 










80 


Gly Glu 


Gly 


Val 


Thr 


Asp 


Leu 


Gin 


Pro 


Gly 


Asp 


His 


Val 


Leu 


Pro 


Val 










85 










90 










95 




Phe 


Thr 


Gly 


Glu 
100 


Cys 


Lys 


Glu 


Cys 


Ala 
105 


His 


Cys 


Lys 


Ser 


Glu 
110 


Glu 


Ser 


Asn 


Met 


Cys 
115 


Asp 


Leu 


Leu 


Arg 


He 
120 


Asn 


Thr 


Asp 


Arg 


Gly 
125 


Val 


Met 


Leu 


His 


Asp 
130 


Gin 


Lys 


Ser 


Arg 


Phe 
135 


Ser 


He 


Asn 


Gly 


Lys 
140 


Pro 


He 


Phe 


His 


Phe 


Val 


Gly 


Thr 


Ser 


Thr 


Phe 


Ser 


Glu 


Tyr 


Thr 


Val 


Val 


His 


Val 


Gly 


145 










150 










155 










160 


Cys 


Leu 


Ala 


Lys 


He 
165 


Asn 


Pro 


Leu 


Ala 


Pro 
170 


Leu 


Asp 


Lys 


Val 


Cys 
175 


Val 
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UC LI 


uCi. 




\jJ-Y 


lie 


Ser Thr Gly Leu Gly Ala Thr Leu Asn Val Ala 








1 QO 






185 










190 


T iVfl 
i— i y o 


Pro 

IT J- \j 


J-ljr D 


Lys 


Gly 


Ser Ser Val 


Ala 


Val 


Phe 


Gly Leu Gly Ala Val 






1 

J 






200 










205 




Glv 
oj - y 


T iPi i 

-1— 1 LA 


Al a 

n _L CL 


Ala 


Ala 


Glu Gly Ala Arg 


He 


Ser 


Gly Ala 


Ser Arg lie 




21 0 

J. VJ 








215 








220 






lie 


Gly 


Val 


Asp 


Leu 


Asn Ala Asn 


Arg 


Phe 


Glu 


Leu 


Ala 


Lys Lys Phe 


4^ £i *J 










230 






235 






240 


Gly 


Val 


Thy 


Glu 


Phe 


Val Asn Pro 


Lys 


Asp 


Tyr 


Lys 


Lys 


Pro Val Gin 










245 






250 








255 


Gin 

vj _L LA 


Val 

V CIJ- 


Tip 


Ala 


Glu 


Met Thr Asn 


Gly Gly Val Asp Arg Ser Val Glu 








260 






265 










270 


y o 


J- Hi- 


vj-L y 


His 


He 


Asp Ala Met 


He 


Ser 


Ala 


Phe 


Glu 


Cys Val His 






O *7 C 






280 










285 




Asp 


Gly 


Trp 


Gly Val 


Ala Val Leu 


Val 


Gly Val 


Pro 


His 


Lys Asp Ala 




290 








295 








300 






Val 


Phe 


Lys 


Thr 


Ser 


Pro Met Asn 


Leu 


Leu 


Asn 


Glu 


Arg 


Thr Leu Lys 


305 










310 






315 






320 


Gly 


Thr 


Phe 


Phe 


Gly Asn Tyr Lys 


Pro 


Arg 


Ser 


Asp 


He 


Pro Ser Val 










325 






330 








335 


Val 


Glu 


Lys 


Tyr Met 


Asn Lys Glu 


Leu 


Glu 


Val 


Glu 


Lys 


Phe He Thr 








340 






345 










350 


His 


Glu 


Val 


Pro 


Phe 


Ser Glu He 


Asn 


Lys 


Pro 


Phe 


Asp 


Leu Met Leu 






355 






360 










365 




Lys 


Gly 


Glu 


Gly Leu Arg Cys lie 


He 


Arg 


Met 


Asp 


Ala 






370 








375 








380 







<210> 8 

<211> 747 

<212> DNA 

<213> Helianthus annus 
<220> 

<221> misc_feature 

<222> (0) . . . (0) 

<223> SCIP-1 CDNA 

<221> CDS 

<222> (15) . . . (518) 

<400> 8 

tteggcaega gcaa atg gcg aac gca age gat gag ttc aga eta gcg tct 50 

Met Ala Asn Ala Ser Asp Glu Phe Arg Leu Ala Ser 
15 10 

tec ggc ate gat cat gaa ggc cga eta cca cga aaa tac acc ggt gac 98 
Ser Gly He Asp His Glu Gly Arg Leu Pro Arg Lys Tyr Thr Gly Asp 
15 20 25 

ggt caa ggt aca aaa aaa gac ata tea cca ccg tta gaa tgg tac aac 146 
Gly Gin Gly Thr Lys Lys Asp He Ser Pro Pro Leu Glu Trp Tyr Asn 
30 35 40 

gtt ccg gag ggg aca aaa aca eta gca eta gtg gtg gag gac ate gat 194 
Val Pro Glu Gly Thr Lys Thr Leu Ala Leu Val Val Glu Asp He Asp 
45 50 55 60 

gca ccg gac cca gaa gcg ccg ctg gtt ccg tgg act gtg tgg gtg gtg 242 
Ala Pro Asp Pro Glu Ala Pro Leu Val Pro Trp Thr Val Trp Val Val 

65 70 75 

gtc aat ata cca cct act ttg aag ggg etc cca gag gga ttt tec ggg 290 
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Val Asn He Pro Pro Thr Leu Lys Gly Leu Pro Glu Gly Phe Ser Gly 
80 85 90 

aaa gag ggg gac atg ggt ggc gat tat get aat gtt aaa gaa gga cat 338 
Lys Glu Gly Asp Met Gly Gly Asp Tyr Ala Asn Val Lys Glu Gly His 
95 100 105 

aat gac ttt aag gtg cct gga tgg cgc gca ccg aag atg ccc tea tec 3 86 

Asn Asp Phe Lys Val Pro Gly Trp Arg Ala Pro Lys Met Pro Ser Ser 
110 115 120 

gga cac egg ttc gag ttt aag ctg tat gcg ttg gat gaa caa gtt gag 434 
Gly His Arg Phe Glu Phe Lys Leu Tyr Ala Leu Asp Glu Gin Val Glu 
125 130 135 140 

ttg 999 aat aag gtg act aag gag aag ttg ctg gag gcg att gat ggc 482 
Leu Gly Asn Lys Val Thr Lys Glu Lys Leu Leu Glu Ala He Asp Gly 

145 150 155 

cat gtg gtt ggg gag get gtt ctg atg gee gta aat taaattgaga 528 
His Val Val Gly Glu Ala Val Leu Met Ala Val Asn 
160 165 

atggtttata tatatgttag ttgtgtgact tgtgtcatgt gtgatgttct tgttttaacg 588 

tattttgaaa cagaagtgac gagagagaga gagtgtttgt tgtgtgtttt tcttgagaga 64 8 

tegtgaatta attatgetgt tttgcttcaa ggaatcaagc tttataaagt aaaatacaaa 708 

tgtaatgett caaccgagct aaaaaaaaaa aaaaaaaaa 747 

<210> 9 

<211> 168 

<212> PRT 

<213> Helianthus annus SCIP-1 



<400> 9 



Met 


Ala 


Asn 


Ala 


Ser 


Asp 


Glu 


Phe 


Arg 


Leu 


Ala Ser Ser Gly 


He Asp 


1 








5 










10 




15 


His 


Glu 


Gly 


Arg 
20 


Leu 


Pro 


Arg 


Lys 


Tyr 
25 


Thr 


Gly Asp Gly Gin 
30 


Gly Thr 


Lys 


Lys 


Asp 


He 


Ser 


Pro 


Pro 


Leu 


Glu 


Trp 


Tyr Asn Val Pro 


Glu Gly 






35 










40 






45 


Thr 


Lys 
50 


Thr 


Leu 


Ala 


Leu 


Val 
55 


Val 


Glu 


Asp 


He Asp Ala Pro 
60 


Asp Pro 


Glu 


Ala 


Pro 


Leu 


Val 


Pro 


Trp 


Thr 


Val 


Trp 


Val Val Val Asn 


He Pro 


65 










70 










75 


80 


Pro 


Thr 


Leu 


Lys 


Gly 
85 


Leu 


Pro 


Glu 


Gly 


Phe 
90 


Ser Gly Lys Glu 


Gly Asp 
95 


Met 


Gly 


Gly 


Asp 
100 


Tyr 


Ala 


Asn 


Val 


Lys 
105 


Glu 


Gly His Asn Asp 
110 


Phe Lys 


Val 


Pro 


Gly 


Trp Arg 


Ala 


Pro 


Lys 


Met 


Pro 


Ser Ser Gly His Arg Phe 






115 










120 






125 




Glu 


Phe 


Lys 


Leu 


Tyr 


Ala 


Leu 


Asp 


Glu 


Gin 


Val Glu Leu Gly Asn Lys 




130 










135 








140 




Val 


Thr 


Lys 


Glu 


Lys 


Leu 


Leu 


Glu 


Ala 


He 


Asp Gly His Val 


Val Gly 


145 










150 










155 


160 


Glu 


Ala 


Val 


Leu 


Met 
165 


Ala 


Val 


Asn 











<210> 10 

<211> 513 

<212> DNA 

<213> Helianthus annus 
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<220> 

<221> promoter 

<222> (1) . . . (510) 

<223> SCIP promoter 

<221> misc_feature 
<222> (364) . . . (368) 
<223> W-box 

<221> misc_feature 
<222> (371) . . . (375) 
<223> W-box 

<221> misc_feature 
<222> (415) . . . (420) 
<223> G-box 

<400> 10 

cttccctatt ttcggtaaca cttgtgcggc aaaggggttg gcagtggtta ccgctcggtg 
ccgaaccact ttgccgctgc cactccgggc agcctaaata atgctatata tgtgacattt 
ttgcactgaa ttctactttt tatttaccat acgcgatgaa aaggcattgg ttttttatta 
tattatattt cagtttctat ttttggacgg caaaaatgaa ttttattaaa agtaaacgaa 
tttaaaaata ttcggataat tactttttct tttgaatctt gattcggata agttgttacg 
aattttaaaa cgacaattga ttgaaaatga gtgatgtagc tctttctagc gtaccacgta 
tctgtcaagt gtcaacatgc tacagcttct caaaactgct agaactctta actacacgtg 
tccacaaacc cacaaaatcc taaccatcca taacactata agaacttgat caacagatct 
gtttagtaac aagttattga aggtacaaca atg 
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